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(54) THIN FILM TRANSISTOR SUBSTRATE FOR LIQUID CRYSTAL DISPLAY 
DEVICE AND ITS MANUFACTURE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To attain 
reduction in manufacturing cost by removing a 
contact layer pattern which is not covered by 
a conductive body pattern and removing an 
upper conductive layer of the conductive body 
pattern which is not covered by a protective 
film. 

SOLUTION: Data lines 62, 72, data pads 64, 
74, a source electrode 65, drain electrodes ' 
66, 76, pixel electrodes 63, and gate pad 
patterns 67, 77, consisting of double-layer 
films, are formed by patterning a continuously 
laminated film of an ITO film with a 
molybdenum-tungsten alloy film or with a 
chromium film. Separated contact layers 55, 
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56... are formed by removing parts of silicide 
layers which are not covered by the double- 
layer films. A protective film 80 is laminated 
and patterned to form opening parts 81, 82.... 
Exposed upper films and semiconductor 

layers thereunder, of the pixel electrodes 63, the gate patterns 67, 77 and the data 
pads 64, 74, are etched. Most of the pixel electrodes 63, the gate pad patterns 67, 
77 and the data pads 64, 74 are formed only with the lower films 63, 67, 64. The ' 
semiconductor layers are separated into two parts, 42, 47. 
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t. 

ist*ifl3 3 inie»M/^->i3»««ftibenrc^ 

>€m-«»u:Jfcj«*3. tt#ij|i icerojBAft** 
a H gift K5> v^9*«fl>»ii^{£. 

fli2*M€*£<r*iM{:. 
t^cw*«4(cE«<oiaA«^saffljfiih^>i;^ 

ti**JR6) niZ = M*€fgAT*fitlltf3. 

±ic«JlL. **»/l/^->co±rc^';^-f H*5>>3 

-tSUIA^fc&T*. it*ij6lcEB<o;aA*?8afi 
h 5 Vv75?5«<7>»ift^;j. 



fcl37H,5=-7JUeft**8fiSL. J:»n€«»;^T>" 

*i«7(cia»co^ia«iixfias3ui h5>v^9««© 
*W7tctetti5iaA»iTtBafflBi«K 

tiff*l« 1 03 tfEZM**Jje#T3«P&l3. 

€«E*W»J»«>±(C«tfTa«Wfc. 
fflE»*fl$ai9ISA<tT*aiSfc. 

««ilM?->eJgfiST5tt»i:. 

»*«4icEa©»A»^l»a«JIIMh7>i; 

"*->l3£lMCliaaj|Mllc/B«Sft3. i tc 

a. 

t. 

fflE«M«®±B{cs*n€it*T3SMt. 
mE!8*H€ii*LraiiL. ym< tt,«i o»t. 

S3E«1 S0tf3:yffl»*2aWt. M2SS#.l:'j0i>K 

ffiKM 1 SflttOTKtoaTaiiJEtSttJf. 
md^-H6»«€lvfV^L. ttB*- hJfcttlft/t 
S->€fcfi3cT3r5fct. 

ffiK»2gn»<0TicittaT3i3EffiMJi&i;*ai(*«e 

* ac»#ifl 1 1 (CEB©a.%S^SaSJ5iH h 

W*«13] !BES*»^?->(3WEai^L»U3B 
3SBtt(C*n-f nftBr 5H 1 riUL*3«HS$?fLT 
mj. tfK»1',H*LiR3S?»l3. (PlEai^UUW3 

savant- 9>';^iiova]ss. 

flesxfl(3Htts*nrftv-. i?kb 

2««0i8fi*i3« 1 ttaS^H'? <*3«USj:y*5 

i». a*«i 3icEa©aA*^»affl»ith7>^^ 
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io(D7^7flt$^. ni2»2awtfiia»3sat<i 

jb«0>»W/<9 nrna. i 4 ice 
[tt*xm si hems^^jo. mi QituRamoj 

flK=iJi&yflEis»Ki3. *ti*n#r»ey- 

[»#lfl2U fi1E>«fc/<?~>i3. ttEttttHSft 

rata* 1 wagBowiewifty- km v K©T»a»i»€ 
Has***. n««2oici2Ka>»Ai(9«iffi9i»h 

t»*;B2 2) mK»M«/t*->i25u»fctftt?nfc' 

20<0§S#£t*. 



tta«3HD»fc€*iLtl»*. 
ti**J*233 *fE(Sif»(3. »*T 513^7- 5? ttM 

nTL'-5*i9(*/IM?->i3flJ2LTI.»a, K#jq2 3 

nrcftN«&csffK*aM*ff cite?- he»nt*ic 

Xv^V^L. WE?- h'<v K€JfdJet*5f5tt?L€ 

HttentinEttJiiJisi **v?T5«»*. 

BE^"f v Fir. WEsx?if eiitt?t»<3« 1 n 
l»L*3WD»fc€*T3«»MM*-:/€«j*T3« 

wt. 

ttt*J«26j WE»3MagO«I?EB**HiJ:y*? 
»M2 5ICEKA«ASmeaffl9lll K?>^79« 

5. tt^iB25iciaao^A»^»affl5mh^>>^ 

[I*#i028) WE?- Hfcttl*/<?->. WE*** 
*/t?-VRC/KE»M*/t9->$. 5lMCllQdK 

sicie/ST*. «*ri2 5(cie«fl)^fla ( Tfiifflaiji 
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m«ii><?~>€jg£T3ra«i3, 

BflK* i 8P#J:yjH»»2 8J#i:. BE»23^j;yff 

file* i gB^©T©mta«»». miac;^- ^ 

TSttBft. 

c*cn«W2 sicKaaMitinHJiiJM h ? >> 

3SSttlC*n-e*WE>T*« 1 «liL«3««€WLT 
fitj. 3U ^t»L»3S8$)I3«K» 1 nil*L*3fll«iT 

1 o<cv7c«i:€Hu. ffne*2fat*itfi)ie*3«t*i 
t©ftiaiawwfii3. se? a?Ji€#aaosd<5i<ic 

CM$IR3 3] «K*7^7IC«a)tlC«ffl?nS»* 
B©»»/<9->tfJKij£?tt-CU-5. W#Jfl3 0ICI2SB 

ti2otc. tt$H3 0(cK8a>»AJt*t8aftaixh 

ltt*Jfl3 5] Si«» 1 &035 2 31tfl3MEg!tt?(.&£; 



7v>>7 (ashing) Hf£ a U T MK» 2 §Btt<Dfl 12 
»K«3 8B»©il!lieB*«/^->€X »f>?7^ 

sat. 

urn i si»j;'jvi>a2ss»t. - miea i sb#3: yj*< 

WI2«2SB»J:y»l»»3S«t€dC. it^ra3 7ic 

a. 

anisic ,to-c»*?n. 

ffit£ft72<?l3. UK* 1 gS»<C^«?Ti* 1 «D«t. 
ffil2»28P»lc*H5T3«2Wtffc. ai2*3S*#IC*t 

fcT5a3Httftta*>. 

mim 1 ^i»L»3«ffi©#iaasi35i^c*>3 3. w 

*«3 8ici28®ttAftinBSftniII h^v>^5?*ffi 

y. ff!K»3«tt©3taa*(3. aiwauy*?*:* 
2fl«j:yA«ii. a*«3 9(ci2«i©«aa^saffl 

I$t*J*4i] fli2ft^;ol3. ?;0£«t^'«i< t 

area i a»tiRca3tt«t©*aa*fl>gfa. sna 
t(ci:or«55?nrL»3. tt#iju oici2«©««a 
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sine* 1 SRfflt»riem3 wiiSi:a)3tis»$a)fii3. b*k 

?j£as«MJ9M9->;&<i&&?nTi»$. »^ijj4 ou: 
€SC^- hRtt£*a*®»&afta*t**ac#a 

sawt. 

£. 

fflI2««<D±lcJgfc?nTl»3y- hilt. ffliB?- h 

»ta«6nrc«3^- mi*. fPiie^- htt^^iic 
a*5?nri»*?- km* r«^c^- tea*:. 

ifii2*wf»»©±jcJ:gB/iat/TgPiia)za»i^«E>Ka 



»t. »aT*M2?~?a®Mo>7- haaucaas 

?nr«M. a3Se-*-i9t»/Bi: gu«-Fg5*i: iDWcJDtSMJa 

n r i= - \£ > nrc 7 ^ ju ? 7 * t> 'j □ > & e> ^ s a 
(ooon 

(*«®aT5t3a»IU 4*BJ)UttAa*8am&n 
f* 5 > v X 2 fi y -tfflW iSTJ&lc M T 5 . 
10 0 0 23 

H) flDLTiffflff SIP. fij?t*dctrcxyis 

toooaj iaa»^fia<o-55Rffiic«fflerir^ 
to 6 ^© ? 7 ^ $ n r i'*. 

[000 5J 
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iJfi ( WijidnTL»5 (Chang Wook Hantt£, Proceeding 
s of The 18th International Oisplay ResearchConfer 
ence Asia Display 98. p. 1 109—1 1 12. 1998 . 9.28—1 

o.i : iuT. "?sTir< tftrz) (csee 

COT. »»h5>^75'*fit»*tfco^5^^;£ r fq 

(ooo6] ire. -K(c. (fiaicarifloznfc'Sffss 
n. *si*Ji&c;ff!niriii3tir*sM. ia^fSiar 

*><C!3. y-Hfttttt. ¥SftiUC/«BII»£Q*£ 
/Mli±(Ci) * *ffi ft a fi ±JQ* 6 JftfiK l m it n tf -o^ 

1000 7] Sfc. ^'Jy^V^JifiJffiLriljtL 

*?>&A&C/9|||X9?>?£:£Q£fti 1 *fflttft« 
4. 231. 8 11^. JB5. 618. 6 43^, 3B 
4. 4 16. 2 6 2^»t/WWB8 6 1-18 1 13 0^ 

liM|ja€*LTl»a. 

[coos] **8m3«:eraai^€if«Tdrc«>(0€,© 

1000 9] 

r. sanM?->€jgi&L. tftauraoft'a^x* 



tooi o] c©j;^'d***Bfltcj:5ni»h5>v^9 
hEttem}?- nft»ii/^->, *©±©* 

r««w*K«L. tiie<aiiMTiirmrii>ftie««f* 
tooi i3 ::r. fl6M*^5->iav'j^Y f. m 

(oo 1 23 cai*. nei»«/^-v. 

S» - > a SMff M 9 - > 13 |S|- jgfcic E«T 5 c t 
(00 1 33 i 0©755£i: LT(3. 

(00 1 43 toKDTjftt LTI3. ST. ^-Hfcttltft 

r. y-hR»(3. x9Z*ifcl37M.$ 20i»d 

£ A** a T gfl« 1 1 'j 7 ^ > i rc (3 * 'J ~) 9 y% £ & 
6^a±fB«tJtr6««T3cta*rs. &«/i(3?a 

« t 7 JU $ x 9 A rrc 13 T JU £ X 9 ^ A^T 6^ i ±Sfl 

[00153 ■e©fiBa>H>it una. <f-hje» 
-->^ur^- ne»H/t?->. ^«f»«/i9-> 

(00163 sit. ^-httlin/«9->. ¥9«Jfyf 
>&C/Ktt/t/«5»->l3 5LMC»/; .5^.«5U««t 

actors 5. 

tooi 73 icojcottfifcro. ^-nentt. *ui 
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1i< tLfl i §5 J) i: . *i»#j;iJJPl<&2g0»£. * 
[OOta) C0J:VJS£B/<9-:/(3Al ttULlT 

3S?rt<c*tn?nttGT3m i CiUL»3«u5€Wbr 
*>*j, x i ^i^aaamoaas^ttif n»/i5 i 

• IU±<0^;OJB€*U »2«Ufi^»5 3«ti$ta)aa* 

set scticj: ^rMSBTic t br?s. 
(0020] j/t. #^x?{ciait*icttm?n.3»tt 

.ISO) / ^5? - > J3c? n r L » r » a* € Man T 5 c 

»v^^t3» i f*uu*3ttt«<o^6(0^ni 

t0022) FRWI3?- httfc. V- H*flO — SS 

[002 3] »t. 8t*M5->i3fSMHeiiLT^ 
KM v K<0T»i**Jfl3aB 1 SflOg9€iSL-Cll 

too2 4] :;r, ttMB/i5»->raii»(c»«6ft 

T8B*Qjl€RHj?t*5*2WDgBir5 ; -?M v K4)T 



[00253 x-9l*©IW©7-- h1*$)±Sf(0 

(0026) *»W(C3:ajSPBIh5>i;^5»**<OfftiO 
»i£^>$(3. XlWx^V^iarJfiO)!!^- 

»*ts. at»T. hewa>.ttctf- neaa. * 

HT£fc*&U**(*Jl*?- HfcttJlt&icx 
«ff»*tt*««f*Jl€JMU. JB3?Ki.vf>^l 

eaur-y- h/t* h ta*s?n km v Ft 

X ?LT!I^- h/t v K. » K . 

[0027] :;r. *3iwa»i3H*««^s->^ 

ft I3tt«ff Aft ? n fcS** fc(3 7 * JU7 7 * VJ □ V 

[0028] f- net»a/?^->. 

[0029] 3:*. **WlCJ:5Wnh9*-/y^?»« 

't$-v&o*«*/i/t?->**ccx 9 *>7LT«$ 

[00303 ZtoXlK&jft&Af-sU. *1b5# 
t. Ri0»j:(j|i-.I20^. *i§S#3:iJ*<* 
2S*tt3: t JWc>»3giJ^t€^C;. 

1003 1} 2*. S5*HI/<$?->l3*7;0€fiJ8L 
fc»#X«Kj:oT««3n. **7;i3i3«a*A<5i» 
ICR'*** 1 S?^(C^t5TiM 1 ««t. »2S^(C« 
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c. 

[0 0 3 2] 5%ff/<?->U»13iS%JX€flMi 
1003 33 ^rc. itV*.7[Z?X?&&Wpr 1 i< t 

[003 4J *»Bfl©ggH*Sff(lcJ:3niH h ? 

(S*H*a*L. W3tai>Ul«I*I*iil,TSfl#tCK>G 
€'<S-::>7LT-*«ttfl;<?->at/¥S|«ff7t 

[003 6] *^^©^ll^Bff||Cj:5»Jlh9>t/7 

?waifv-**mttt*tanrL>-cy- h«£ic*tu 

KM* Ft. FL/->ft(Sta« 

^-naaixat/s 

?t*3J82M03t. F/<* F€«tiJ?t*aa 



5. 

[0036] **f*/i£>t*ffl37- hlfcl*IXt 

[0037] *W&/ltTaui fc©riHc«jK6 

t*sfc»ic>'j^-f Fj/it3»iaeflftenF-tf>^ 

[0038] 

[0039] *ftBjjfflxttjeBWK»a«A**sajfj 
»tth5>i;^?**ac/*©wai*aro. ?-h>< 

€^3«»MS->ayKMJIM?->t«ICI v*> 
?LT*2&L. y-*KI$ac/H**ffl€*C-aSI* 

5. 

[0040] ST. H 1 ~BtC«-3L»t. '*»8fl(03ltt 
[004 1] Hi 13. *tt0tt&S*&l£/<*JLtttf 

xJ97.»«i o!C4o<Dafl»^eaffl/uju?awi i 

0. 120. 130. t 4 0JW8fiS?tlTH3. J&JS? 

JUlfiilB 1 1 0. 120. 13 0, l 4 013. 
<P6'*<5ScE*T*gfl 1 11. 121. 131. MIS 
tfffliS»112. 1 2 2. 1 32. 1 42S3C SB 
B^SM 11, 12 1. 13 1. 141 ICI3. 

f 5 > v 2 * . ettaufioxvaQ £ AWKoJBaiicfi 
«OTEi?nn»d. /sagfli 1 2. 122. 13 
2. 142CI3. «tt*?ta«?niSJB. «l5/ty 

f t * © fa© i> 9 % fx a® ts a £ a<e« a n a . 

[004 23 -ttic. 10* Vj&AIt*8a0JS&K: 

«fflT3«SlCI3. Sffi»^g?1 11. 12 1. 13 

1. 1 4 1 at/ffliSBl 1 2. 12 2. 13 2. 1 4 2 

i:(C3:r)r»4S<D3li/^->e^aTi. CcDj:^^ 
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[004 3) rzTdU. Hx*M-||tt»£ttJBt*TlC1 

ooiaaa*/ujKo^€iBiST setter? a. 

(004 4] H2I3. Hi ©1 O0/<*jl,mifi|-je&? 
(00463 H2K:*TJ:}IC. -jS.0!I» i rasnt 

^ir^«fifi?nrL»5. Sffiii*»cortmfla»Kt3. 

- S?tt7 2 ©filC if IS ?nfcr- F 7 4^fi<RH 

?nri»5. n*»«i«(c3:3*?uii tWiLtSK*) 

it*2LT9«(ttlCJBfiRT Kttv a - hM- 

4Sy7-9»v s -hM-5^i?nri^, <y- 

h«i/a-FA-4&t;f-$»^3-l-M-5a. i/ 

(El* L '310 €BfllCfcl»TL^'> a - hM~iIB»6 

[004 6] 2T. (33-5(;«dht. *&BS£>JSi 
S «<c ft BE »I* h9>>^5«« 

[004 7) H3I3. iffi»*fllCD3IK h7>i;^?t 

K*B)T«5. . 34(3. ®3(CTtLrc»J» h 
9£t&€ I V- I.V»7JlS|d^*fcWffijiaT*5. 05 

1004 8] sr. Emc^r^c. iet*s«io<D 

±(C 7 )l i Z 9 * £13 7 JU * Z O & CI £ 

1M*7>fclC»cm'*?- h»22fc?- h/<-, H24 
fctf- KSt§2 6 t 'T' — h /t v F 2 4 13. 7- 

h«2 2<&fiilciilS?n-Cl>T. ^g56> 69)50? n^^ 
Bf8^€7- h«22lceaT5. tf- h«ffi2 613. 
h«2 20-gB-Cft5»tt ^7>^75t$^Tl> 

[0049] 7'-h£»22. 2 4. 2 6(3. *-/I£T 
6J£/Sr?a/>\ Z»*Sfc(3 = »li^6KJ5SUTC*3: 

i». «-»i/)^«fi£Ts«aici3. m 7 n = -oz. 

(A I) *7i(37JU * Z9A (A I) CN 
d) S£r**)1 . 000A^fL3. OOOA<DJJ?£ 
**-*3 5(C#fiST*. za/1^6JK«T3«d(C(3. 



(Nd) ffirfJI. 000^2, OOOA03I9 

tttf&tftfS'J (Mo) -?V^^7> (w) $ 

&T#)500-1. 00 0 Aflff ?€^T 33: 3(CJgfiS 
T5. $3*3. 'J "7 x > S /c 13 'J :7 t > a 5fe 

*-«i/'c(37jUSZ92.Hr>7;i5 "9A^ 
£l*£tf)::si*£ LTffliaiil'. 

(00503 EHlC^TJ: }(C. ^>h£»22. 2 
4. 2 6<D±IC(3. 2(tQ* (S f NX) QtH<33 
2. 500-5. OOOAOflffftWTST'-hlftttll 

tO 0 5 1 3 hl&ttM/t9->3 0CDJ:(CI3. ** 
(t (hydrogenated) 7 * JU 7 7 7 v 'J □ > 
AS^5*!ltt:l/t?->4 2 l 47AM. 000- 
2. 000A(DH?i;jgl5?n5 (H43S) . (331c 
*T3:?IC. ***gM>->42. 4 713. 5lMC# 

tten/t^aos i $fl#4 2&c/3fi2 50tt4 7ic*m* 

miSJ^4 2!3. K«ti2 6<D<TifilCfiia 

$»(J)S2^4 7I3, H»2 2(D±ffllCfltlL. 
5t»(CaiiZLTL^. B4IC^T3^(C. h/t v H 
2 4lcW«T35fi2S(i#4 7I3. -y- KM v H 2 4gfl^ 

[005 23 (Zl4{CiFT3:5(C. *Sff»if/t^w -/ 4 

2. 4 7©J:ic(3. *-M;jrc(3ftftj»»^&?nrc 

6. 5 6. 5 7. 5 8 n -5 . #-|*(3. 01 

J-tft 'J ? r's 5 Tz\3 ? Q kVZ <Dis F57cl3«t 

/j^^a. ~ s w (3 . «*tf»iBi5a<tehTK-fc:> 
? ? n/t 7 1 7 7 7 > 'j □ >n&u -t co _t ro> 'j *t -f 

K/f/T^^S. «tt«/^->55. 5 6. 5 7. 5 6 

13. fii'f:^«?nrc4o^g8^(c^(75 - t/j^r? 

5. -e-0>9 5tf>2OCOaJtt6 5. 56(3. -7*- h««2 

5. (18^1 O0gJ1^5 8(3. V- h*X v F 2 AO>mmz 
6iUTL»5. fffl© 1 9©SJ^6 713. ¥fiK*/|4 7fc 

fi»T5S*ttfij/i(37 i -5«t^M»r'5S^(ctfr 

[005 33 -75. -y - h M > H 2 4 C0±(C^/3c? n/c 

y- hiftttm/^->3o. *i*f*/i/t$->4 7. « 

M«M5~>58(3-y - h/t-y K24t»ai?tta«ltt 
?l82€*Lri»3. 
(0054] tfteil/t^-^55. 5 6. 5 7. 58& 
0«« 1 O60±(C(3. Tg3i»«f**6 2. 6 3. 6 4. 
65. 66. 6 7t. -t»M*jl 7 2. 7 4. 7 5. 
7 6. 7 7 t<0r4«6>6^5i5»M?-V^^?n 
TL»5 (04#RS) . TSJiI^Off(3. $^ I TO (m 
diura tin oxide) $r C (3 J ZO (indiuai zinc oxide) 
r 3£0iS^y|*fcJ5/r £3 OO- 1 . 0O0A<B£ 
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t 



?<0flT*3. ±§fl«f**l3. t'J^fV- 5f>?7 

0 — 3. 5 00A<Dff?(Sft«i. 
(005 6) 7-'-5?C»f3. »^(3![;^3nri>27 
-9W62. 7 2iT. f-?»6 2. 7 2tf>fiaic3lg? 

4. 74t. r~5«6 2. 7 2<D-g8*:UT*«*0) 
-8P»55(0±IC«fiR?nrL^V-^ttl65. 75 
t/To^i. ;;r. f-5'«->F64. 7 4I3«**§B 
W*(O*§07>i><T§3ai^;g6 4 0>*^ 6 -art* 5. f 
-h»22»C/r-?»62. 7 2 IC®$ fi/c£j JRpffttf 
ICI2®3C^«6 3tfJBflc?ntU5. £M»0)-gfltt5 
6£>±tCI3Hu->««66. 7 6i)^a?nri'5. 

«i63^^6'*3:tira3. -75. S5IC^T 
«t 3lC. g*}*ffi63t. ICaftcD-tWlcttSOfc?- 
h»22tl3. <r- Hft»Ji3 0€»A,r*«L. 
■ *8i€iBJ«TS. h/ty IW<9->6 7. 77 

13. y- h/tv K2 4<&±ic«jfc?n-c*y. «Jtt?ia ■ 

2£iiLT'7 : - KM-, F 2 4 {f!,ta'- h/tv F 2 4 
m . Sfc. ^-hMvF/^->6 7, 7 7 b. ffltt 
5. 

(0056] CirUTBatfcflfcLTaWttlMfc 

10 0 5 73 H3IC*U*T. (SM|/t9->55. 5 
6. 5 7. 5813. *3fMM?->4 2. 47tTsS 
i5"5f*J!6 2. 6 3. 6 4. 65. 6 6. 6 7t&*a£ 

4 2. 4 7tTg&iS15a:*6 2. 6 3. 64. 6 5. 6 

loose} aaic. COJ:-5^WittO±ffilc. Sfci* 
*^iTJ0*6^3fS1t«8 Ofi< 1 . 5 0 0~4. 000 A 

»*?TK«enrt'3. Alius oA</±.sm«ttff 

72. 74. 75. 76. 7 7IC(3. MDSJ8 1 . 8 

2. 83t. Or- hlft»l*3 0£W£iS?t*a2O4>WO 

©8 4. 85tfi^/s?nri'i. Masse 1 . 82. 

3. HO§fi84. 85f3. *ii»fl€2 0©»»4 2. 
4 7(C^ttT5ffi?J€*/-cT. CniCj:U. f9(C*XH 
IB«M0>J:3i;:ffiJMt§6 3#»ay- FtttlftTi 

— h75Ktt«S. S i ac/3ic-TT3:^ic. 

r»22S7" htU. 72€V-^t 



»fc. MQSSa 1 CTJX??€S*?«63(Z)X 

10059} ixur. cau t»^«ia<D;aa»^gis 

(00603 S6. 8. 10(3. **m4>£]&j8SfM(c 

-5. (S 7 (A) . (b) (3. H6(DVI8-VIB' & 
t/V I C-V I C' 75!S)fr6»fcWffiBraa. S9 
(A) . (B) (3. S8(0V1 I B - V I IB' JfttfV 

i i c-v i i c' 5is)*6RfcMaBiar»a. cai i 

(A) . (B) 13. 3 1 0©V I 1 I B-V 1MB' 
&l/v I I ic-vi lie' Eftir^JtfcWEEBr* 

a. 

100613 IT. H6-7(C^TJ:^tC. »17^ 
€WfflL. h«2 2 t^- h«tg2 6*:?- h/t„ 

F24teactf- heu«2«i O0_t(c«7ji3)(c# 

fiSTi. MiSLrcJ:^(C. 0 , -h£l*22. 2 4. 2 6 
WttlCfc. ^Qi* (C r) m/7)\,l-1l»- Z^'JU 

[0 0 623 *$>;xic:. ®e -9 ic^t j: ^ic. t*- h 
*»i«3o&y*a»Ji4ositT5ii83.ffJ««*iifflL 

ffLttio e*af**4 o©±ic»iiL. ^ini4o 

5. 2B2 "77 7 SJiJBJLT v -f F/B5 0fc*3ttfi 
40t^-h%tt«30tfl^^53ii€, 7^7 

5. ckw. *3t*/i4 o0x ^as/)^- Me 
1*1*3 o^ivT > Caff J: ^ + 7>tca< ^53: }tc u 

<«*tf. 3:1). MfWaiPfrKQSj^fGr*. 

-rK«2 2. 2 4. 2 6i:m^xigffi6nr^- hR 

W22. 2 4. 26€^±(CJ15. 2^|c. ^r-h/tv 

K2 4€najet»3*a?L3 1 13111;^?^. 
I00633 ::r. )8ff€JJt5:ttr?5. eu 
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«*?l3 1 tiiLT?- h/< v H 2 4 <DH <T±IC Lfg/fc 

tf. ^-^E»2 2. 2 4. 26€~aillC«fiSL. T 
»Wl3^ai,^6««L. ±fiWl37JU = x9ASfc!3 

€9fflTd. C<D$S. t'J^f>(37Jk s :9Z»Iv 
?>^T5i:. 7 Jt- JlOLOS^ay- KMv H24 
nri»-5. lfl(0ff(i:UTl3. ?-KR«22. 2 4. 2 

1 1 Tot<D**mn;t)*»na. 
too64] i/'j^-r K/is o ©Kbyte. an 
tefift? n rc 7 =e iu 7 t * > «j 3 > m € ffiffl r 5 c t k 
805. h«»M3 o 4 0 

(0 0 6 63 K-tV^8n/;?f l|,7?7>'JD>I 

(O 06 6) Al>T. 0 1 0~ 1 1 (CTpt J: IT 
OJIt*U7r> - 5 >^7t>^ JUfc I3 9 0Z.I* 

7 2. K64. 7 4. V - 6 5.7 

5. FU->«lee. 76. @3B*«i63. 73&CF 
■7 s - „ 7l 7 7£JK*T-5. 'irt . # 

M?n;c^»(D»«ig5 6. 5 6. 5 7. 5 813. >'J 
^< 5 0tf>75-£»rfIf)h',il'8ttfcft*£UT 

100 6 73 RfclC. 03-5IC*TJ: Sft*i* 
fr6*S3«a«8 0€W/lL. 3B47^^*TijfflLT% 

2. 8 3. 84. 85£Jgf£T3. 
1. 8 2. 83. 84. 8 54>TlC»iii?n/iiS*«tI 
6 3. 7 3. 7'-h/tv FM9-> 6 7. 7 7. r-9 
><vK6 4. 7 4©±g8St&t)*Sltt»l€Xv*>7T 
CniCi^r. S»*£63. 73. y-htvF 
7 7&yf-?/<^K6 4. 7 4 13.* 
S3#tfTg{lH6 3. 6 7. 6 4<D^/)^iB«en. ¥W 
f*.Wl3 2 0<Bs3#4 2. 47|C#<l2n*. ^<35M. ft 



ai«8 0&0*3ll{*Jg<>>Xv*>?f3. KStlvyv^ 

I*turi3. 2ftQ**l7*;u:? 7^vV=)>0it^W 
10:1 (C 12) /Hjfc (02) 

[0068] r«»^:^^jitth5>^7?8«(3cnia 

(006 93 *<B-ff1fc uriS 1 2(C. *^8^<D*2ir 

'TT3:}(C. S*^ffi6 3J0^'J v HgJB<OHD806 8 
eT?LTt>S. Cn(3Ul»ft©E«(Z)rc^0WfiCT« 
Hf*tf)(C(3. MOSB6 8 ORH&VWVrp&A,-!: 

Masts, i oco@*«ff 6 3f*}ic*sa}fe«siier« 
t00 7 03 *fc^icj;3i:. 4^7^^^^ 

ifltaS'T&a^jiji h 9 > t; * «ts* Kiftra t &ic 
[oo7i3 aur. ziitiv^nsfRiv 

WaiJ. htMM'f9->£*«*J|/<*-->ttt 
(0 0 7 23 *HfflJK.B«TU. h't v FeRifci? 

T3. ij. Sffi*?p§erf3*»« 

(00733 1213-15(3. *^(^)»3 3e£S^MW 
*2. Si 3l3E»StiFT. 13 1 4 1 5(3. * 

n-ena i 3<ox i - x i • i»75(si&t/x i i - x i 

(00 7 43 Si 4{CiFT^^(C. 7^ = r02»5rd3 
7JU* -7Z»qS, €M7-r>jrc(3* 'J7t>-9> 

^r-hettl3. tP.75r^lC^C/ri'5«5«^ 
HSfeOy- Hl22t. ^-h/^vH24t. JJIJIh 
?>>7?<&?- mS26t€SC. ^-h/«>K2 

4<3. -y- h»2 2««i(ciiis?nri»T^SJ^o*5 
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5. 

[0075] ?-F£»22. 24. 26(3. *-JIfr 

e»^?nttj:L>t. raw* tia 

Utfttta*'l»?^tt»/r6iKiKU. ffi£>JI(3(fl<D«5K£:© 
tf.Cr/AI (IftBA I tt) ©Zfi*5r<:l3A I 
[00 7 6] tf-F£l*22. 2 4. 26©±(CI3. 2 

<t*t* (Sink) hjft»«3 oa** 

^-HEW22. 24, 26€?l7n>5. 
[00 7 7] f- F«ttll3 0©±ICf3*i:<t7*JU-7 
? ^>'J D>^if(D^*f*fl^^d*»f*/l/^->4 
2. 48^?nrt>5. ¥S|f*JI/<*->4 2. 4 
8<0±IC(3. ->'J+H F>3iffre>'2*«fc*^3->I 
/i: (3 ->5 5 . 5 6. 6 7. 5 9 fl<JK J?t? fi 

[00 78] -75. *i»fMJ->4 2. 48&I/« 
MW'<9->5 5. 56. 5 7. 5 9(3. Sffi»iFSfl© 
fl»"C(3y~ h*ffi2 60>±Sr,i£?- FR**2 2. 2 
4. 26t*iaSTiT-$e»t^5cfiTdiai^lCiBfiE 

7. ¥ilf**/t2-">4 B&U?- Ftttt«3 0ICI3. 
7*- KM v F 2 4€»tha^i»MJL8 2ft*JBfiR?nr 

[0 0 7 9] «tti/t?->55. 56. 6 7. 5 9© 
±JCI3. I TO (indium tin oxide) 0) <£ 1> 
13 * fcflfl^ «»* fa 6 5 JB i?-5f/!5->6 

2. 6 3. 6 4. 6 5. 6 6. 6 7 6*JKJfi? nt L» 3. 
f-©±(CI3. Mojr:l3MoW^S. Cr. A I 2*13 
Al^i T o^0**ftS*.=>>a5j82 7>-<?« /< 
5-> 72. 74. 75. 76. 7 7 ^ -b ^ 35: - ? g 
Um?nn^: r-SKttia. T-9U6 2. 7 
2t. f->/<7F64. 74t, x-^Utf^tS 

t=-5H«6 2. 7 2l3«75(3UuJgfiS5nTl» 

3. ?-?/<vF64. 74(3. 7-5»6 2. 72© 

x-9*Ol3. t-9»62. 7 2 ©-SBr»3Slli F 
7 > **<S6 5. 7 6 6*6 3. ^rc. r 

-3R#I3. i«M>y75©Hl/->tffi6 6. 7 
St. SR^fSeSt. WHltf- F 6 7. 7 7 t 

€SC\ FU->«ffl66. 76(3, T~9V),&ttilt 

?nri»r. ^- KqiS26(c?4trv-^ttfi65. 

7 5©S^«ICfflltT5. B**f§63(3 KU->t| 

66. 7 etiiu^n-cL^. m^y- F/< H67. 

77(3. ««H8 2 €ALr y 5r- v F 2 4(Tja<-± 

ic«m?n. ^-h/tv F24«n). ::r. 9-9 

»62. 72. V-aS*65. 7 5. Fl/->fH6 
6. 7 6(3Z£»/re>^«?nTl»3. F/<v 



K 6 7. 7 7 &l>x- 9>t v F 6 4 . 7 4 13.-880*:; 
$«^6Jg*an. HUI3S 1 :r-$*v<?-;/6 7. 
6 4(D*-«6^JK«?nTl»3. S**«63I3. * 

ix-9i;t?->6 7, 6 4cd*-<i ^e>«a?nr 
l»3. 

[0080] -75. mm*&63t<f- F$|22£:(3. 

[009 1) SB2f-?|/^->7 2. 7 4. 75. 
76. 77(3. ^r-FKtt2 2. 24. 2 6t(8!«(C* 
-«fi^«/SLT6. -SifjrcrsHSiBA^iB^Lr 

b*i>. torn. -Ma±(c«*f ««*(ca. 10© 

10082] ««|/<?->55. 56. 5 7. 59 
(3. *0>Tgfl©¥3»*/<9->4 2. 48t. *©J: 
50©* 1 r- ?*/<*->6 2. 63. 64. 65. 6 
6. 6 7t©ffl«|fttt*a^ ? t*5»fJ€*/cT. KM 
«/t*->tt. *I»I/<J-V42. 48t«l7 s - 
5f^?->6 2. 63. 64. 65. 66. 6 7£© 
ra1(C©«k#£T3. 

10083) »2r-9i/<5->7 2. 7 4. 7 6. 
76. 7 lJk09-S>KVl-Cmt>nV\.y*mtti§t\9- 

>4 2. 48(3. «i!ii8ora?)nrL>5. Rtijgie 

0(3, *!»PMM?->4 2©3 5©#>*< ttiV- * 
mti 7 5t > mil 7 6£©M{Cf&S-ra**>* 

a ft«* *rc [37 JU***©*«lft»tt**e>©* 

[0084] ;:r«. iJWi§6 3(0M«««tLr 
aWi i ToeftfffcA*. 5HSI«A**ffil©«dic 

[00853 aur. *»Bfl©»a«i!i«icflRsaA» 

'f«£»ffi«ttr©»i£75S(COl*T. B 1 6 ~2 9 
3©(Sl 3-1 5(C£Ol>-C»L<ttBflT3. 
[00863 JT. B16-18IC^TJ:^(C. 

£©jJ«*/i«7/tv?u^?r,i£07iftTi. ooo 

-3; 0 00 A©£?(cfc*T3. Ri 72 

7€l'JfflUr«2X*/i:l3£5Cr y *>?i,. Itfliod) 

±<^7- Fi*2 2. ^-hM v F24St/^-h , 5«2 

[0087J j£l>r. G3 1 9-2 1 (C'TT «* }(C. 7- 
Hft»H3 0&a^!J|»/i4 0€. <t?ftf9ftft&€*l 

I'Ttnfni. 500-5. 000A. 500—1. 
500 A©ff?icasiL,t«*T3. **it*Ji 

4 o£/RELT>'j*>f F€fBttT5c ta«r?att 

i:<»7?;Jtflifu. *3t»f4o©J:(:3oo-6 0o 

*©*?©>»;♦*<< F/I5 OeJBSST 3. *©Ufc. «o 
rcftH«€tt£T5. »27^SSl>f>'J1-<F| 

5 0t*!j(**4 Ot7'- HCHW3 Ot "> 
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7U. 4 2 . 4 8 t-t©±©>'J+r-f 

F'^->52. 5 8&J/ffifc?L3 1025. 263«S 

h/< v F 24(D1(D^'J^< 1=150. *«tf«4 0& 
h ISt»m 3 0€^T3^ @lSm©DT(3* 
**/i/t£->4 2. 4a&(/i(Dl5?0>^^h'/< 
2->52. 5 8lUrt©S?tf ri3¥»f**4 Ofttfv'J 
tf-f H*50^€^LT7- hlftttll3 OI3tt*a 

512 2 0-2 6(C«OUTttL< KBflT-S. 
IO088] IT. > , J^f Hi»50©±tcSye«P 
R. »J L<l3Wt$<&S#IJ|£S> 000-30. 00 
0 Atf)i»?!Cir^T5. J27^^300. 4 

10. 4 2ot'£Lz&yti*znxr2. 11**015* 
SJDtsiZjgBPt ra^s. go^. (sffift^suDfos*. 

«tt?a**0)r3rH^Tl>3. jaiflS0P0)!3#i8iP Rf3 

'T^DPfflflg5pa>iix?n5g?^c. Bia^y^-rK 
/«5 oi>*ft£?n3gp#r«5. 

[008 9} C4>fca&£<3. ®®S^8eO(CfC«TSv 
3? 3 0 OtflafflSflPICSfflT 4 1 0. 420 

TJ. 

(0090] (322 (A) (B) (C-TT J: V 

39300. 400l3i4S?. 5«31 0. 4l0t. t 

42ot. /^->«3 20. 4 2 o&onfn? nrc* 

18310. 4 1 0€JI o TL^^'J ?JU 3 3 O. 430 

ic«ffla n 5-7^ ^ 3 00(0^^71133 o^jtaaie 
av /3i3SPPictt#?na7;*? 4 o oa>fj ?n,4 3 

■j ^ ;t,3 3 oeoiSiflaifl^'j ?ju4 3 o^iaas© 1 o 

-80H. tfJU<(320-60HSa<OI(Siarft3J: 

(0 0 9 1 ] ft\<J)W,Zt Lt. (223 (A) (B) 
£*>{Z. affiS*S9D<D7 2?3 0 0ICI3±®IC 
£>fcr>T 7 Q Ail 3 5 0€tf) 1 0O^3O6A(0»?r 

4 00<Cf3C©^!>^9aAjl€^«U^L». ca>j:} 
CiV2?300. 400€mi»*«S. SSftT.ffDffi 
7^73O0^'J?Jl.340t. SiZ3S8P«T^74 
OO0)^'^»U43OtT. MiMtH-icTSCt* 1 
ifc -5 . 



(00923 :;r. 1*122 ^©Ti&sssurfcBT 

(00933 rote2O0>fll3;*x vM~€ffiffiU£#?J 

fflizisjpt^fl'isv^ctffefflLTit^^ns^Jooj 

©ffi(CbSffi*^§8D^ai2IgfiPfc(DIIJltB4(HltRicT 
(00943 ufi*L, Ba5»*SDtfflffl88PtS#»] 

a*t*ru: 1 o«7X7€ttmLTii*T5ct&re 

(00953 (32 4(Ct*TJ; 7^y600»|IS 
5 1 0©±(Cl3iM*WBH5 5 0WB/fc?nTl*3. 
iXiflJBWKJS5 5 0<DJ:IC(3. /<9 - >fl 5 2 0 tfigSt 
6nTt»5. aa*tflSJl5 5 013. BS*-T^DT(3 
^5->l52 0OTSfl/cJtr^<±ffi(Ct>/t or^lS 
?nrt»5'dV /SiZJgflPTI3/t9->*5 5 0(0T3(D 
*ICig/£5nTl>S. H«5 l 0©±ICI3S?ft< 

(00963 aa. /aiZ3SJP(CiSia«!W3iilit JBfiSTd 

-ttres. c©*£. /sjiZJfflp<o«js*ffl5oW(Da 
a^(3@®5^&D©iiift$tsE5i*5 5 o©aa$ x y 

[0 09 73 Cfl)«t^/i«a*iaSfltt 55 0£*T3* 

7*?500©»ii(3. WTOj:^(curlTbti5. * 

ifia*WH5«5 5 0 t . C©iSajPW53«6 5 0 4: 
X v * V 7 3 / 1? - >/■ 5 2 O 4: £ . & fl6 5 O 
0<Dl(caRtt»«T3. SffilCfr/i^TSttl* C® 

vf>?777tLrM5->f5 2 0€I^>^T 

icwcT5taa©a)a*iaaa«ftjitb?t*iifirc^8B3t 

a/t*-y (Bn*LttlO £fi*J£T3. *©f*. ffi/c^ 

s*j«^9->ex V f : >y 7^^t uT&a$HSTM 

6506I^>^L. ft7*?500fc5EftT*. 

(009 83 z©j: v,i7ifcia*ict. &*»©*!*« 

(00991 i9C7^ni'lfflT2«^l;l3. 
(Ba«^gfiOi:/Si23S0Pt€E^T5^ff^^< . Ffi« 
?13 nc*IJC?3JR 1 *W»/^->42. 4 

8(c^r^m23it«i:. *i &t/»2at!S£»L>fca 

3 »«t ©i8a*€ A Q sj: 5 (C MgaT 3 - 1 ^ r ? ^ 
77^€WffiTntfftl». CniCtoT. (320IC^T 
J:5(c. 1 sfl#Bt. 9P1 ©Jf?€ffT5af!2 

SJ^At. « 1 0*a«j:y!iH'*2<flffa€*Tam3 
SS^CirSfltiS^llPR^Jf^T^Cir^re^. 
(O I OO] L^U S5tHPR<D05. T3©S«3X 
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(0 10 1] Cflj; V*EfcTOttttPR€JIXLTfr 

6a<*Tife. (Si 9aii2oi:^T«t^i:. 

- Mtv K2 4Lu^«±rcDraiasp&c;affi*ipsaD 

©*i»(**;^->/)^«6n5g0^<D>O^-< H*5 

10 102] COM. «ttrtPRCOi5|l>&tt<0*?(3. 

1 /4— t /7IJS. fl0536O~i 
0. OOOA^a, jnm*L<B1. 000-6. 0 
00A(CU3. MAI*. SJtffPRcOfiWOffe 5 2 
6. 000-30. OOOAtL. affi*>F S8D COifta 

*€3oHtur. apt»S3t«a)jf ?6<3. ooo- 

'<mntf 6 '<U , C CD «C 3 ttlH&ftlCt ot7 

10 10 3) coj:5rjaiL»jp?©ffi*iiBiaa©BJ« 

10 104] <Xi»r. fcXX **>?75i£*C!S#«M9 
->P R»£/*cOT&<DBt. 805. KflfS 0. 

*3f>»40. Hfti*«3 0lcW*5X;,*>?€ 

to io5] :<dh. waufcj:--5ic. Stt«/<*-> 

5 5©AS8^U3E±JCW*?nT(C»oTL^iit 
ntf^'6T. B gBttCOTSJCOi/ <f FJI 5 O. 

/i4o. o*- nft»»3oi3tti?n^tintf^6T. 

CgflttCDTSSKJU»T(3 v'Jtf-f KJI5 0&tf*iittJ§ 
T5. 

(0 1 06] CC0fc«)IC(3. !3*HM?-lvPRt*tf> 

v^>-?7)ii€ffmT5c06<&?JLU. BUS. 9£iCXy 
*>?75;i€ffET3t . (32 5 2 6ICTTTJ: 3 

0. ¥ilf*.W40. het»U3 0®3Jl£. Cs«# 
tO^l'S*!*. >»J^YF.I50. ¥il(tJi4 0(7)30 

>5)taM?->PR(0A8»L*-5«i««>»?*rx v 

to io 7] f*or. -®07a?Xfiat/9ZftX 
>?75&€}iLr. SffiS^sSD-CfS^'J^'l' F150 



at/*£*/l40<&*€fc*L-C>'Jt^ F«/tST-> 
52. 58&tf*i»(*J»/<?->4 2. 4 8€JBJKU 

fflaa>pri3t/'j^-f f/15 o. *Jit»/i4o;Rif7- 

h«»»3 0 t±TI*-feLT*M?L3 1 €«fiST3Ct 
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